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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 03/26/09 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-32 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shirasaki 
(U.S. Patent No. 6,185,040) in view of Miron (U.S. Patent No. 7,002,696). 

Regarding claims 1, 3, 5, 9, 11, 13, Shirasaki teaches a transmitting system comprising: a 
processor (reference numeral 206 in Figure 16) to process at least one collimated input beam 
(e.g. output of collimator 322a in Figure 16) which has been modulated with a data signal 
(column 1 lines 55-57 and column 1 1 lines 21-22) to produce multiple time-delayed output taps 
(inherent delay caused by element 206 in Figure 16, also shown in Figure 7), the multiple time- 
delayed output taps being spatially distributed (column 4 lines 1-5), spatially distinct (as seen in 
Figure 7) and independently phase shifted (column 9 lines 46-47); an integration lens (reference 
numeral 322b in Figure 16) to receive the phase modulated output taps and to reintegrate the 
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phase modulated output taps into a single encoded beam with a time series chip sequence, and an 
optical fiber (reference numeral 318 in Figure 16) to receive the integrated encoded beam from 
the integration lens and to transmit the integrated encoded beam, and a reflective surface 
configured to impart a desired amplitude profile onto the output taps (column 6 lines 1-19). 
Shirasaki differs from the claimed invention in that Shirasaki fails to specifically teach that the 
processor is configured to maintain the collimation of the input beam so that the multiple time- 
delayed output taps maintain the collimation of the input beam and further that the reflective 
surface is variable and varies in reflectivity along its length. However, Miron, in the same field 
of transmitting systems, teaches that these concepts are well known in the art (Figure 2a, 2b, 
showing collimation; column 9 lines 23-49 describing variable reflectivity surface shown as 
elements 201-206; column 10 lines 5-44 disclosing variation in reflectivity from total reflection 
to partial reflection as light traverses the length of the reflective surface). One skilled in the art 
would have been motivated to form a processor configured to maintain the collimation of the 
input beam so that the multiple time-delayed output taps maintain the collimation of the input 
beam in order to prevent beam interference. Furthermore, one skilled in the art would have been 
motivated to include a variable reflectivity surface in order to allow for tuning of the optical 
device (column 12 lines 20-26 of Miron). Therefore, it would have been obvious to one skilled in 
the art at the time the invention was made to form the processor so that it is configured to 
maintain the collimation of the input beam so that the multiple time-delayed output taps maintain 
the collimation of the input beam, and further to include a variable reflectivity surface. 

Regarding claims 2, 6, 7, 10, 12, 14, Shirasaki teaches a receiving system comprising: a 
processor (reference numeral 206 lower in Figure 16) to process the encoded collimated light 
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taps received from a transmitter to produce multiple time-delayed output taps (inherent delay 
caused by element 206 in Figure 16, also shown in Figure 7), the multiple time- delayed output 
taps being spatially distributed (column 4 lines 1-5), spatially distinct (as seen in Figure 7) and 
independently phase shifted (column 9 lines 46-47); an integration lens (reference numeral 322b 
in Figure 16) to receive the phase-shifted output taps and to reintegrate the phase-shifted output 
taps into a single decoded beam; and a photo detector (column 1 1 lines 52-56) to receive the 
integrated decoded beam and to generate an output. Shirasaki differs from the claimed invention 
in that Shirasaki fails to specifically teach that the processor is configured to maintain the 
collimation of the input beam so that the multiple time-delayed output taps maintain the 
collimation of the input beam and further that the reflective surface is variable and varies in 
reflectivity along its length. However, Miron, in the same field of transmitting systems, teaches 
that these concepts are well known in the art (Figure 2a, 2b showing collimation; and column 9 
lines 23-49 describing variable reflectivity surface; column 10 lines 5-44 disclosing variation in 
reflectivity from total reflection to partial reflection as light traverses the length of the reflective 
surface). One skilled in the art would have been motivated to form a processor configured to 
maintain the collimation of the input beam so that the multiple time-delayed output taps maintain 
the collimation of the input beam in order to prevent beam interference. Furthermore, one 
skilled in the art would have been motivated to include a variable reflectivity surface in order to 
allow for tuning of the optical device (column 12 lines 20-26 of Miron). Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to form the processor so 
that it is configured to maintain the collimation of the input beam so that the multiple time- 



Application/Control Number: 1 0/05 1 ,229 Page 5 

Art Unit: 2613 

delayed output taps maintain the collimation of the input beam, and further to include a variable 
reflectivity surface. 

Regarding claims 15-20, Shirasaki teaches that the modulation can be implemented in the 
spectral domain (e.g. each optical signal is shifted in phase with respect to each adjacent 
wavelength). 

Regarding claims 21-26, Shirasaki's structure can be used as an optical equalizer. 
Regarding claims 27-32, Shirasaki's structure can be used in a wide -band signal 
generation. 

Regarding claims 4 and 8, Shirasaki differs from the claimed invention in that Shirasaki 
fails to specifically teach that the optical tapped delay device includes an etched plate having an 
etch depth sufficient to produce a desired phase shift though the time delayed output taps. 
However, etched plates for producing phase shifts in optical communication signals are well 
known in the art. One skilled in the art would have been motivated to employ an etched plate in 
the device of Shirasaki in order to produce a more pronounced phase shift in the signals output 
from the device. Moreover, Shirasaki's disclosure of a block structure that could have any 
suitable shape would have suggested an etched plate to one skilled in the art. Therefore, it would 
have been obvious to one skilled in the art at the time the invention was made to employ an 
etched plate in the device of Shirasaki. 

4. Claims 33-38 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shirasaki in 
view of Miron and Ranalli (U.S. Patent No. 6,285,500). 

Regarding claims 33, 36, Shirasaki teaches an optical tapped delay line device having a 
cavity to process at least one collimated input beam to produce multiple time delayed spatially 
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distributed, spatially distinct (as seen in Figure 7) output taps in a linear array (as discussed 
above in the rejection of claim 1), establishing a region of spatial overlap of the optical tapped 
delay lines beams (reference numeral 136 in Figure 7), and a two-dimensional photo detector 
array (reference numeral 1 18 in Figures 1 1 and 12) arranged to sample the interfering taps and 
spatially operate on the beams in the regions of spatial overlap. 

Shirasaki differs from the claimed invention in that Shirasaki fails to specifically teach a 
second input beam which projects at an angle to a plane of the optical tapped delay line linear 
array to interfere with each optical tapped delay line beam or an electronic amplifier to sample 
the photodetector array. However, Ranalli, in the same field of optics, teaches that it is well 
known to introduce a second beam to an optical system and allow the taps to interfere with a first 
set of delayed taps (see Figure 5). One skilled in the art would have been motivated to do so in 
order to reduce crosstalk and achieve greater optical performance (see abstract of Ranalli). 
Furthermore, electrical amplifiers for sampling photodetector arrays are well known in the art 
and readily available. Therefore, it would have been obvious to one skilled in the art at the time 
the invention was made to introduce a second input beam which projects at an angle to a plane of 
the optical tapped delay line linear array to interfere with each optical tapped delay line beam as 
well as electrical amplifiers for sampling the photodetector array. 

Shirasaki further differs from the claimed invention in that Shirasaki fails to specifically 
teach that the processor is configured to maintain the collimation of the input beam so that the 
multiple time-delayed output taps maintain the collimation of the input beam and further that the 
reflective surface is variable in that the reflectivity varies along the length of the variable 
reflective surface. However, Miron, in the same field of transmitting systems, teaches that these 
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concepts are well known in the art (Figure 2a, 2b showing collimation; and column 9 lines 23-49 
describing variable reflectivity surface; column 10 lines 5-44 disclosing variation in reflectivity 
from total reflection to partial reflection as light traverses the length of the reflective surface). 
One skilled in the art would have been motivated to form a processor configured to maintain the 
collimation of the input beam so that the multiple time-delayed output taps maintain the 
collimation of the input beam in order to prevent beam interference. Furthermore, one skilled in 
the art would have been motivated to include a variable reflectivity surface in order to allow for 
tuning of the optical device (column 12 lines 20-26 of Miron). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to form the processor so that 
it is configured to maintain the collimation of the input beam so that the multiple time-delayed 
output taps maintain the collimation of the input beam, and further to include a variable 
reflectivity surface. 

Regarding claim 34, the combination of references teaches that the optical tapped delay 
line input beam is modulated with a data signal (as discussed in claim 1) and the second input 
beam is a coherent reference (inherent in the use of laser light in both systems). 

Regarding claim 35, the combination of references teaches that the optical tapped delay 
line input beam is a coherent reference (inherent in the use of laser light in Shirasaki) and the 
second input beam is modulated with a data signal (column 7 lines 54-61 of Ranalli). 

Regarding claims 37, the combination of references teaches that output beam to output 
beam delays propagate in a same direction (as seen in Figure 5 of Ranalli) in the optical tapped 
delay line device and the second optical tapped delay line device and an output of the receiving 
system is a correlation of the signals on the input taps. 
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Regarding claim 38, the combination of references differs from the claimed invention in 
that it fails to specifically teach that the output beam to output beam delays propagate in opposite 
directions in the optical tapped delay line device and the second optical tapped delay line device, 
and an output of the receiving system is a convolution of the signals on the input taps. However, 
one skilled in the art would clearly have recognized that it would have been possible to arrange 
the propagation of output beam delays in a number of different configurations, including one in 
which the output beam delays propagate in opposite directions in the optical tapped delay line 
device and the second optical tapped delay line device, hence providing a convolution of the 
input signals. One skilled in the art would have been motivated to do so in order to further mix 
the first and second signals due to interference. Moreover, Ranalli clearly suggests convolution 
in the mixture of signals produced by the device. Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to allow the output beam to output beam 
delays that propagate in opposite directions in the optical tapped delay line device and the second 
optical tapped delay line device, thereby producing an output of the receiving system which is a 
convolution of the signals on the input taps. 

Response to Arguments 
5. Applicant's arguments filed 03/26/09 have been fully considered but they are not 
persuasive. 

Regarding applicant's argument that Miron fails to teach a surface having a variable 
reflectivity that varies in reflectivity along its length, the examiner disagrees. As noted in the 
office action, Miron clearly provides a variable reflectivity surface that varies in reflectivity 
along its length in that, as previously noted, the spacing between the reflective layers is variable 
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thereby allowing adjustment to the optical path difference (OPD) which is an even multiple of 
the elementary optical path difference (EOPD) and further allows control over optical intensity 
of the output beams (column 7 lines 1-10). Furthermore, the variable reflectivity surface can be 
broadly considered as being variably reflective along its length being that the light which 
propagates the length of the reflective surface encounters reflective materials which vary from 
fully reflective to partially reflective to fully reflective to partially reflective, etc. Moreover, 
applicant's reading of a "surface" is overly narrow, and the examiner considers the elements 201- 
206 as the claimed surface, thereby further substantiating the examiner's arguments that Miron 
teaches a variable reflectivity surface. 

As to applicant's argument that Shirasaki fails to specifically teach spatially distinct 
beams, the examiner again disagrees. Shirasaki's beams are clearly distinct at surface 122, and 
what happens after this point is of no consequence since the claim language fails to recite any 
such limitation. Furthermore, the examiner clearly relies on Miron and not Shirasaki for 
disclosure of maintaining collimation. Finally, Shirasaki clearly teaches that each of the spatially 
distinct beams are independently phase shifted by virtue of the fact that each beam is delayed, or 
phase shifted, a predetermined amount with respect to the other beams. The fact that Shirasaki 
discloses a constant phase shift does not detract from the fact that each beam is independently 
phase shifted. 

Conclusion 

6. This is a continuation of applicant's earlier Application No. 1 0/05 1 ,229. All claims are 
drawn to the same invention claimed in the earlier application and could have been finally 
rejected on the grounds and art of record in the next Office action if they had been entered in the 



Application/Control Number: 1 0/05 1 ,229 Page 1 0 

Art Unit: 2613 

earlier application. Accordingly, THIS ACTION IS MADE FINAL even though it is a first 
action in this case. See MPEP § 706.07(b). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no, however, 
event will the statutory period for reply expire later than SIX MONTHS from the mailing date of 
this final action. 

/Agustin Bello/ 
Primary Examiner, Art Unit 2613 



